Probing molecular identity of native single potassium channels by overexpression of dominant negative subunits.
Overexpression of dominant negative subunits previously has been shown to affect the whole cell delayed-rectifier potassium current (Ikv) in Xenopus spinal neurons. Here, we show that effects of overexpression of wild-type and dominant negative Kv1 channels are evident at the single channel level. The goal of these studies was to match molecular species of Kv subunits to specific, functionally identified single voltage-dependent potassium channels. In a heterologous system (the Xenopus oocyte), co-expression of wild-type and dominant negative mutant Kv1.1 subunits results in loss of active channels rather than channels of altered conductance. However, in situ overexpression studies are difficult to interpret due to the diversity in the control population of channels. Therefore, identification of endogenous channel populations containing Kv1 subunits is limited. Future work will reduce the endogenous diversity of potassium channels by study of single channels in identified subtypes of neurons.